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Thermodynamic calculation and the analysis of phase transformations and reactions in the Fe-Mn-C system was carried out accounting for all possible both stable and metastable states. The special priority was accorded to the temperature – concentration range of formation of cemented carbides, which are responsible for metal dusting. Cemented carbide of complex composition (Fe1-yMny)3C has been found to be stable at 873K that is the most typical temperature for metal dusting. The phase diagram at 873K contains the wide fields of phase equilibria cementite with α – phase and graphite, α – solid solution, α and γ – phases, and γ – solid solution. Temperature increase results in decreasing and deformation of (Fe1-yMny)3C stability ranges. Fields of phase equilibria between cementite and bcc – solid solution are disappeared. Gibbs energy of formation of (Fe1-yMny)3C from various starting components has been calculated for various Mn concentrations on metallic sublattice at 873 and 973K. According to the present results Gibbs energy of formation of cementite from elements becomes negative at yMn ~ 0.035 (~3.5% Mn) and yMn ~ 0.01 (~1,0% Mn) at Т=873 and 973К, respectively. At yMn ~ 0.065 (~6,5% Mn), and yMn ~ 0.03 (~3,0% Mn) and temperatures 873, and 973К, respectively, (Fe1-yMny)3C becomes stable in relation to graphite and bcc- solid solution Fe-Mn. Finally, at manganese content yMn ~ 0.07 (~7,0% Mn) (Т=873К),  and yMn ~ 0.035 (~3,5% Mn) (Т=973К) cementite with complex composition becomes stable in relation to decomposition, which results in ( - phase and carbon formation. The results of this study give evidence that it is possible to create metal iron-based materials with resistance to damage in aggressive carbon-bearing atmospheres at finishing concentration of manganese up to 8-12 %. Experimental confirmation of this conclusion is obtained.
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